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Abstract 
Purpose 

To retrieve broadcast program information corresponding to a retrieval condition in a 
simple and reliable way. 



2 



Constitution 

The broadcast program and the television column data generated on a workstation are 
broadcast from a broadcasting center; the broadcast program and television column data are 
received with BS tuner (40); the television column data received with said BS tuner (40) is stored 
in RAM (42). The television column data stored in RAM (42) is displayed on the TV receiver. 
Also, using CPU (41) and based on the retrieval condition from remote control (48), the 
television column data stored in RAM (42) is retrieved to generate sorted retrieved television 
column data. The retrieved television column data is stored in RAM (42). The retrieved 
television column data stored in RAM (42) is then displayed on the TV receiver. 

4*1)1 
48(2). 
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Claims 

1 . A type of program information retrieval system characterized by the fact that the 
program information retrieval system, which retrieves the broadcast program information 
transmitted from a satellite, has the following means: 

a storage means that stores the broadcast program information, 

an input means that inputs the retrieval condition for said broadcast program information 
stored in said storage means, 

and a retrieval means that retrieves said broadcast program information corresponding to 
said retrieval condition input with said input means. 

2. The program information retrieval system described in Claim 2 [sic, 1] characterized 
by the fact that said retrieval means retrieves said broadcast program information corresponding 
to the degree that it matches said retrieval condition. 

3. The program information retrieval system described in Claim 1 or 2 characterized by 
the fact that said retrieval condition is a genre or keyword of said broadcast program information. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to a type of program information retrieval system that can 
be used advantageously in retrieval of the desired broadcast program to be timer recorded when 
timer recording is performed, on a video cassette recorder or other recording device, of a 
program transmitted by broadcasting. 



[0002] 
Prior art 

In the conventional video cassette recorder (hereinafter to be referred to as a VCR), when 
a program is to be timer recorded (program recording), the operation is performed as follows: the 
broadcast channel as well as the broadcasting start time and end time of the desired broadcast 
program are checked in the television program columns in newspapers, etc., and these data are 
input using a remote control (hereinafter to be referred to as a remote) to transmit them to the 
main unit of the VCR. Alternatively, the channel and time data may be directly input to the VCR 
main unit. 

[0003] 

Recently, the G code system has become popular as a substitute for the aforementioned 
scheme of inputting times. In the G code system, a prescribed number (G code) is assigned to 
each broadcast program, and the user checks the G code for the broadcast program desired to be 
timer recorded from the television program columns published in the newspapers, etc., and then 
uses the remote to input said number to the VCR main unit that can handle G codes. 
Alternatively, the G code can be input directly to the main unit. The VCR main unit converts the 
G code to the broadcast channel, broadcasting start time and broadcasting end time. 

[0004] 

Also, there are commercially available devices (adapters) dedicated to execution of the 
VCR timer recording operation according to the G code system. For such devices, after the G 
code is input, the recording of the prescribed broadcast channel is started at the time 
corresponding to the G code. Then a remote control signal for ending the recording operation is 
output at the end time corresponding to the G code. 

[0005] 

Problems to be solved by the invention 

However, in the aforementioned conventional method, in order to find out the desired 
program for timer program recording, the user has to search through the television program 
columns on the newspapers, etc., and it is impossible to retrieve the broadcast program desired to 
be recorded with high efficiency. This is undesirable. 

[0006] 

In particular, when all of the broadcast programs belonging to a prescribed genre are to 
be recorded, it is necessary to determine the broadcast programs belonging to said genre one at a 
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time, and then set timer for them individually. In this situation errors in retrieval and timer 
recording operation may occur, and it may be impossible to set up timer recording for all of the 
broadcast programs belonging to said prescribed genre. 

[0007] 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing a type of program information retrieval system characterized by the fact that it 
can retrieve the broadcast program information corresponding to a retrieval condition in a simple 
and reliable way by simply inputting the retrieval information. 

[0008] 

Means to solve the problems 

The program information retrieval system of the present invention is characterized by the 
fact that the program information retrieval system, which retrieves the broadcast program 
information transmitted from a satellite, has the following means: RAM (42) as a storage means 
that stores the broadcast program information, remote control (48) as an input means that inputs 
the retrieval condition for said broadcast program information stored in said storage means RAM 
(42), and CPU (41) as a retrieval means that retrieves said broadcast program information 
corresponding to said retrieval condition input with said remote control (48). 

[0009] 

By means of CPU (41), it is possible to retrieve the broadcast program information 
corresponding to the degree that it matches the retrieval condition. Also, the retrieval condition 
may be a genre or keyword for the broadcast program information. 

[0010] 
Operation 

In the program information retrieval system with the aforementioned constitution, the 
broadcast program information stored in RAM (42) is retrieved by CPU (41). Consequently, by 
inputting the desired retrieval condition, it is possible to timer record the desired broadcast 
programs in a simple and reliable way. 

[0011] 

Application examples 

In the following, an explanation will be given regarding an example of the timer 
recording system in the situation in which the television column information that is multiplexed 
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in the BS independent data portion and transmitted is received and decoded to obtain program 
data, and the program list is constructed from the obtained program data based on the condition, 
input be the user beforehand, of the programs desired to be timer recorded. 

[0012] 

Figure 1 is a diagram illustrating the constitution of the aforementioned system for 
realizing timer recording. The television column data for timer recording is stored in a 
mainframe computer (1) for the timer recording database. This database is transmitted to 
workstation (2) as needed. There is no need to broadcast the television column data continually. 
It is sufficient to broadcast it at a prescribed time each day. When the prescribed daily time 
comes, the television column data is fetched from mainframe computer (1) by workstation 2 and 
transmitted to broadcasting center (3). Broadcasting center (3) multiplexes the television column 
data in the BS independent data portion for broadcast. The broadcast signal travel via BS 
(broadcasting satellite) (4) and outdoor device (5), and is received by VCR (6). It is then 
displayed on TV (7) via said VCR (6). 

[0013] 

In the following, an explanation will be given with reference to Figure 2 regarding the 
structure of the television column data broadcast from broadcasting center (3). As shown in 
Figure 2, the television column data is constituted of channel header (21) and channel data (22) 
(in this application example, the data for the N channels of channels 1-N). Channel header (21) 
has a fixed length, while channel data (22) has variable length. 

[0014] 

Channel number (23) (N, in this application example) is transmitted at the head of 
channel header (21). Offset value (24) for each channel is arranged after this. That is, as 
aforementioned, the data for each channel has a variable length, so that different channels have 
different data lengths. In this case, the length from the head of channel header (21) to the head of 
the data for each channel is transmitted as offset value (24). As a result, it is possible to access 
the data for each channel from a channel header. 

[0015] 

Program header (25) is arranged the head for data (22) for each channel. Information (26) 
about the program of the channel is arranged next. While the program header has a fixed length, 
the program information has a variable length. The number of program (M) (27) broadcast in that 
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channel is set in program header (25). Then, each channel, for example, channel 3, has offset 
value (28) set corresponding to program information (3-1) to (3-M). 

[0016] 

As explained above, since this program information also has a variable length, the length 
from the head of program header (25) to the head of each program information set is taken as 
offset value (28), and is defined in program header (25). As a result, it is possible to access each 
piece of information from program header (25). Offset value (28) to each program is represented 
as a fixed length. Program information sets (3-1) to (3-M) contain program start time (29), 
broadcast duration (end time) (30), program name (31), program genre code (33), and program 
content (34). 

[0017] 

Figure 3 is a block diagram illustrating VCR (6). The signal broadcast from broadcasting 
center (3) is received via outdoor device (5) by BS tuner (40). It is then decoded by decoder (46) 
to get the television column data, and the television column data is stored in RAM (42) under the 
control of CPU (41). The television column data stored in RAM (42) is different from the 
television column data broadcast from broadcasting center (3) shown in Figure 2, and it has the 
structure shown in Figure 4. Also, it differs from Figure 2 only in that degree of matching (71) 
with the condition is added. Because degree of matching (71) with the condition is not contained 
in the broadcast television column data, this portion is blank in RAM (42) during initial storage. 
The degree of matching (71) with the condition is used later during retrieval. 

[0018] 

Returning to Figure 3, the operation of CPU (41) is executed by means of the control 
program stored in ROM (43). The BS video signal (including an audio signal) other than the 
television column data input to BS tuner (40) is output to recording/reproduction circuit (44). 
The VHF signal output of a VHF tuner, not shown in the figure, is input to this 
recording/reproduction circuit (44). NTSC signal generator (45) generates the NTSC signal for 
the television column screen from the television column data stored in RAM (42) and generated 
under the control of CPU (41). 

[0019] 

Recording/reproduction circuit (44) then outputs the video signal from BS tuner (40) as 
video output (46) via switch swl to a cathode-ray tube not shown in the figure. Similarly, NTSC 
signal generator (45) outputs the NTSC signal for the television column screen, obtained from 
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the television column data, as video output (46) via switch swl to TV receiver (7). Also, CPU 
(41) controls video output switching controller (49) to operate said switch swl, based on the 
command of remote control (48) to be explained later. 
[0020] 

On the other hand, an IR signal is generated by the remote control, and various control 
contents (commands) are output from remote control (48) by means of this IR signal. The IR 
signal is received by remote control receiver (50) in VCR (6). Remote control receiver (50) 
performs photoelectric conversion of the received IR signal, and outputs the obtained 
photoelectric conversion signal to command decoder (51). Command decoder (51) decodes the 
photoelectric conversion signal to generate a command corresponding to the remote control input, 
and the generated command is output to CPU (41). 

[0021] 

The commands include those corresponding to the various keys on remote control (48), 
such as timer recording key (48-1), upper/lower left/right keys (48-2), program list key (48-3), 
select key (48-4), execute key (48-5), conversion key (48-6), delete key (48-7), retrieval key 
(48-8), condition setting key (48-9), etc. The functions of these keys will be explained later. 
When an NTSC signal is output from NTSC signal generator (45) via swl to TV (7), the 
television column screen is displayed so that remote control (48) is used to retrieve the television 
column data as the television column screen for timer recording. 

[0022] 

Under the control of CPU (41), main power supply (53) is turned ON via power supply 
ON/OFF controller (52) at a prescribed time before the start of program recording by the signal 
from timer circuit (47), and timer recording controller (54) is controlled to make 
recording/reproduction circuit (44) operate, and the BS video signal from BS tuner (40) or the 
VHF video signal of the VHF tuner is recorded. After starting the timer recording, timer 
recording controller (54) controls recording/reproduction circuit (44) to stop the timer recording 
operation when the recording end time comes, and turns off main power supply (53) via power 
supply ON/OFF controller (52). Also, as CPU (41) controls BS tuner (40) with BS tuner 
controller (55), the television column data is stored in RAM (42), and at the same time, the BS 
video signal is transmitted to recording/reproduction circuit (44). 

[0023] 

In this way, the video output of the recorded program is output to TV (7), and the user 
can watch the recorded program. 
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[0024] 

In the following, an explanation will be given regarding the operation of the timer 
recording system with the aforementioned constitution. When the prescribed time and day 
arrives, workstation (2) fetches the television column data from mainframe computer (1), and 
sends it to broadcasting center (3). The television column data is multiplexed in broadcasting 
center (3) to the BS independent data portion for broadcasting. The broadcast signal is sent via 
BS (broadcasting satellite) (4) and outdoor device (5), and is received by VCR (6). It is then 
displayed on TV (7) via said VCR (6). 

[0025] 

The code showing the genre of the program is entered in genre code (32) shown in Figure 
2, and the code has been predetermined at the broadcasting station as follows: 
0: News 
1 : Drama 
2: Baseball 
4: Soccer 
5: Sumo 
6: Other sports 
7: Music 
8: Cooking programs 

[0026] 

When the user presses program list key (48-3) on remote control (48), the transmitted 
data is decoded and converted to a bit map, so that the television column (a portion of it) before 
sorting is displayed on the CRT of TV (7) as shown in Figure 5. In the upper portion of the 
display, the display columns of the various channels from channel 1 to channel N are arranged 
with a prescribed width W. For example, in the Tokyo area there are channels 1, 3, 4, 6, 8, 10 
and 12 as the VHF channels, and there are channels 5, 7 and 1 1 as the satellite broadcast 
channels. In the display area for each channel, just as in the television program column in a 
newspaper, etc., a program that is broadcast earlier is displayed toward the top, while later 
programs are sequentially displayed below it. Programs to be broadcast at the same time are 
arranged side-by-side, on the same horizontal line for the various channels. 
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[0027] 

From this screen, it is possible to select a prescribed program (81) to set up timer 
recording. For this purpose, the user manipulates the upper/lower left/right keys (48-2) on remote 
control (48) to move frame (cursor) (82) for selecting the program to select program (81) that is 
desired to be timer recorded. The user then presses timer recording key (48-1) to set the timer 
recording. 

[0028] 

However, when the program list for timer recording is to be searched to find the desired 
program, if the program start time and broadcast channel are not known beforehand, the user has 
to retrieve the entire program list. Also, as there are plural programs of different genres in the 
program list, such as weather forecast (83), cooking (84), first menu (85), drama (81), second 
menu (86), etc., and they are displayed at different times on the different channels, when all of 
the programs belonging to a certain genre are to be recorded, for example, one has to search out 
the programs belonging to said genre one by one, and set them for timer recording individually. 

[0029] 

In this application example, when the user presses condition setting key (48-9), the 
desired condition to be program for timer recorded is pre-input, and when the user presses 
retrieval key (48-8), the programs matching the input condition are retrieved for timer recording 
setting. 

[0030] 

In the following, an explanation will be given regarding the procedure for this operation. 
In order to set the condition, the user operates condition setting key (48-9). As a result, a 
corresponding IR signal is output from remote control (48), and it is subjected to photoelectric 
conversion in remote control receiver (50) and is then output to command decoder (51). 
Command decoder (51) decodes the input signal and outputs the corresponding command to 
CPU (41). CPU (41) then switches switch swl to the b-side by means of video output switching 
controller (49) to display the condition selection screen, shown in Figure 6(a), on TV (7) by 
means of NTSC signal generator (45). Also, this condition selection screen contains genre (101) 
and keyword (102) as the condition setting items. 
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[0031] 

In the following, an explanation will be given regarding the method for setting the 
condition with reference to the flow chart shown in Figure 7. This series of processes is written 
into the program in ROM (43) before shipment of the product. 

[0032] 

First of all, as shown in Figure 7, in step SI CPU (41) displays the condition selection 
screen via NTSC signal generator (45) on TV (7). In this screen, as aforementioned, genre (101) 
and keyword (102) are displayed (see Figure 6(a)), and it prompts the user to select one of them. 

[0033] 

In the condition selection screen, genre (101) has been selected immediately after display. 
As shown in Figure 6(a), a rectangular frame is moved to the item to be selected. The user 
operates the up/down keys of said up/down left/right keys (48-2) on remote control (48) to select 
either of them. 

[0034] 

In step S2, a judgment is made as to whether the down key of the up/down left/right keys 
(48-2) has been pressed. If it has been pressed, keyword has been selected in step S3, and process 
flow returns to step SI. If not, a judgment is made as to whether the up key of the up/down 
left/right keys (48-2) has been pressed in step S4. If it has been pressed, genre is selected in step 
S5, and process flow returns to step SI. If not, process flow goes to step S6. 

[0035] 

In step S6, a judgment is made as to whether execute key (48-5) has been pressed. If it 
has been pressed, the process comes to an end. If not, a judgment is made as to whether select 
key (48-4) has been pressed in step S7. If select key (48-4) has not been pressed, process flow 
returns to step SI, and the processing from step SI to step S7 is repeated. 

[0036] 

By pressing select key (48-4), the currently selected item is selected. Then, in step S8, if 
it is judged that genre (101) has been selected, process flow goes to the genre selection 
processing in step S9. If it is judged that genre (101) has not been selected, and keyword (102) 
has been selected, process flow goes to the keyword selection processing in step S10. When 
these processes come to an end, process flow returns to step S 1 , and the aforementioned 
processing is repeated. 
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[0037] 

In the following, an explanation will be given regarding the genre selection processing in 
said step S9 with reference to the flow chart shown in Figure 8. First, in step S21, the genre 
selection screen shown in Figure 6(b) is displayed. Plural genre items (103) are. displayed in this 
screen, and the user is prompted to select the desired genre among them. Assume that 
immediately after display of the genre selection screen, the genre item shown at the top of the list 
("news" in this application example) is selected. As shown in Figure 6(b), the rectangular frame 
is moved to the selected genre item. 

[0038] 

In step S22, when the down key of the up/down left/right keys (48-2) on remote control 
(48) has been pressed, process flow goes to step S23. If it has not been pressed, process flow 
goes to step S27. In step S23, a judgment is made as to whether the genre item at the bottom of 
the list in the current screen has been selected. If the bottom genre item has not been selected, the 
next bottom genre item is selected in step S24, and process flow returns to step S22. 

[0039] 

When the bottom genre item has been selected, in step S25 a judgment is made as to 
whether there is a genre item under the current selected genre item. If not, process flow returns to 
step S22. If yes, in step S26 it scrolls up by one row, and process flow goes to step S23. 

[0040] 

In step S27 when the up key of the up/down left/right keys (48-2) on remote control (48) 
has been pressed, process flow goes to step S28. If not, process flow goes to step S32. In step 
S28, a judgment is made as to whether the top genre item on the current screen has been selected. 
If the top genre item has not been selected, in step S29 the next higher genre item is selected, and 
process flow returns to step S22. 

[0041] 

When the top genre item has been selected, in step S30 a judgment is made as to whether 
there exists a genre item above the currently selected genre item. If not, process flow returns to 
step S22. If yes, in step S31 it scrolls down by one row, and process flow goes to step S29. 
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[0042] 

That is, when the bottom genre item on the screen has been selected, if the down key has 
been pressed once more, it scrolls up (S26). Similarly, when the top genre item on the screen has 
been selected, and the up key has been pressed again, it scrolls down (S27). 

[0043] 

Then, in step S32, a judgment is made as to whether select key (48-4) has been pressed. If 
not, process flow returns to step S22, and the processing is repeated. If select key (48-4) has been 
pressed, in step S33 the bit of the genre item selected in the genre list shown in Figure 9 is set as 
"1", and the processing comes to an end. 

[0044] 

As shown in Figure 9, as far as the structure of the genre list is concerned, a 1-bit field is 
allotted to each genre. If there is a "1 " here, that genre item has been selected. If it is "0", it 
means not selected. In the example shown in Figure 9, it is shown that news (1 1 1) and drama 
(113) are selected among the plural genre items of news (111), weather forecast (1 12), drama 
(113), baseball (1 14), soccer (1 15), etc. As said genre selection is performed, it returns to the 
processing again, and the condition selection screen shown in Figure 6(a) returns. 

[0045] 

In the following, an explanation will be given regarding keyword selection processing 
with reference to the flow chart shown in Figure 10. First, in step S51, the keyword selection 
screen shown in Figure 6(c) is displayed. Plural keyword items (104) are displayed on this screen, 
and the user is prompted to select from among them. Assume that immediately after display of 
the keyword selection screen, the top displayed keyword item ("Tairo Miyazawa" in this 
application example) has been selected. In this case, as shown in Figure 6(c), a rectangular frame 
is moved to the selected item. 

[0046] 

In step S52, when the down key of the up/down left/right keys (48-2) on remote control 
(48) has been pressed, process flow goes to step S53. If it has not been pressed, process flow 
goes to step S57. In step S53, a judgment is made as to whether the bottom keyword item (104) 
on the current screen has been selected. If the bottom keyword item (104) has not been selected, 
in step S54 the next item (104) is selected, and process flow returns to step S52. 



14 



[0047] 

When bottom keyword item (104) has been selected, in step S55, a judgment is made as 
to whether there is a keyword item (104) below the currently selected keyword item (104). If not, 
process flow returns to step S52. If yes, in step S56 it scrolls up by one row, and process flow 
goes to step S54. 

[0048] 

In step S57, when the up key of the up/down left/right keys (48-2) on remote control (48) 
has been pressed, process flow goes to step S58. If not, process flow goes to step S62. In step 
S58, a judgment is made as to whether the top keyword item (104) on the current screen has been 
selected. If the top keyword item (104) has not been selected, process flow returns to step S52. 

[0049] 

When top keyword item (104) has been selected, in step S59, a judgment is made as to 
whether there is a keyword item (104) above the currently selected keyword item (104). If not, 
process flow returns to step S52. If yes, in step S60 it scrolls down by one row, and in step S61, 
the next top keyword item (104) is selected, and process flow returns to step S52. 

[0050] 

When the bottom keyword item (104) on the screen has been selected, if the down key 
has been pressed again, it scrolls up (S56). Similarly, when the top keyword item (104) on the 
screen has been selected, if the up key has been pressed again, it scrolls down (S60). 

[0051] 

Then, in step S62, a judgment is made as to whether select key (48-4) has been pressed. If 
not, process flow goes to step S63, and when select key (48-4) has been pressed, in step S65 the 
selection bit (123) of selected keyword item (104) of keyword list (120) shown in Figure 1 1 is 
set as " 1 ", and the processing comes to an end. 

[0052] 

As shown in Figure 11, said keyword list (120) is composed of 255 keywords, that is, 
first keyword (Hl-l^SS* keyword (121-255). The currently registered number (122) of 
keywords is written at the head position of first keyword (121-1). In Figure 1 1(a), as the figure 
prior to keyword registration, the number (122) of keywords is "4", and this indicates that 
currently 4 keywords are registered. 
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[0053] 

In the example shown in Figure 1 1(a) before keyword input treatment, "election" has 
been selected by means of selection bit (123) while the other keywords are not selected. For each 
keyword, selection bit (123) is allotted a 1-bit field. Here, if it is "1", the keyword has been 
selected. If it is "0", it has not been selected. Selection of keywords is carried out in this way, and 
process flow then returns to the treatment again, and the condition selection screen shown in 
Figure 6(a) returns. 

[0054] 

Keywords are not transmitted from the broadcasting station. Instead, they are registered 
by the user. In step S62, when the select key has not been pressed, in step S63 a judgment is 
made as to whether the right key of the up/down left/right keys (48-2) of remote control (48) has 
been pressed. If not, process flow returns to step S52. If yes, the keyboard input processing in 
step S64 is executed, process flow returns to step S51, and the processing is repeated. 

[0055] 

In the following, an explanation will be given regarding the keyboard input processing of 
step S64 of Figure 10 with reference to the flow chart shown in Figures 12 and 13. First, because 
the right key of the up/down left/right keys (48-2) of remote control (48) has been pressed, in 
step S81 keyboard input (105) (see Figure 6(c)) has been selected. In this way, process flow goes 
to the keyboard input screen shown in Figure 6(d). 

[0056] 

On the keyboard input screen, the upper section shows the screen name; the middle 
section shows the input region, and the lower section shows the set instruction display. Frame 
(106) is driven to move to the input region in the middle section, or to the set assignment display 
in the lower section, by means of up/down left/right keys (48-2). In the example of the screen of 
Figure 6(d), frame (106) is in the middle section as the input region, with characters displayed in 
it. This portion is initially blank, and cursor (107) is displayed at the lower-left side of frame 
(106). Here, the user performs keyword input by means of up/down left/right keys (48-2), select 
key (48-4), conversion key (48-6), execute key (48-5), and delete key (48-7). 

[0057] 

First, using the left/right key of the up/down left/right keys (48-2), the Japanese 
[hiragura] name is displayed at the cursor (107) position of Figure 6(d). That is, in step S82, a 
judgment is made as to whether the right key of the up/down left/right keys (48-2) has been 
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pressed. If not, process flow goes to step S86. If yes, in step S83, judgment is made on there is a 
character at the cursor position. If not, in step S84, "A" is displayed at the cursor position, and 
process flow returns to step S82. In certain cases, in step S85 the displayed character is changed 
to the next character in the list of 50 Japanese characters. Process flow then returns to step S82. 
In this treatment, using the right key of the up/down left/right keys (48-2), the character 
displayed is changed sequentially as "A" -> "I" "U" 

[0058] 

Similarly, in step S86 a judgment is made as to whether the left key of the up/down 
left/right keys (48-2) has been pressed. If not, process flow goes to step S90. If it has been 
pressed, in step S87 a judgment is a made as to whether there is a character at the cursor position. 
If not, in step S88, "A" is displayed at the cursor position, and process flow returns to step S82. 
In certain cases, in step S89 the displayed character is converted to the previous character in the 
list of 50 Japanese characters, and process flow returns to step S82. In this treatment, using the 
left key changes the display character sequentially as "I" -> "A" M N M ,... 

[0059] 

Then, in step S90, a judgment is made as to whether select key (48-4) has been pressed. If 
yes, in step S91 the input character before conversion is determined, and cursor (107) is extended 
to the left neighbor as the next input position, and process flow returns to step S82. If not, 
process flow goes to step S92. In step S92, a judgment is made as to whether conversion key 
(48-6) has been pressed. If yes, in step S93 cursor (107) is extended to convert the character 
sequence to Kanji, and process flow goes to step S94. If not, process flow goes to step S95. 

[0060] 

In step S95, a judgment is made as to whether execute key (48-5) has been pressed. If yes, 
in step S96 the input character is determined, and cursor (107) is moved to the left neighbor as 
the next input position, and process flow returns to step S82. If not pressed, process flow goes to 
step S99. 

[0061] 

On the other hand, in step S94, a judgment is made as to whether conversion key (48-6) 
has been pressed again. If yes, in step S97 the next candidate Kanji registered beforehand is 
displayed, and process flow returns to step S94. If not, process flow goes to step S98. In step S98, 
a judgment is made as to whether execute key (48-5) has been pressed. If yes, process flow goes 
to step S96. If not, process flow returns to step S94. 
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[0062] 

In this way, if the converted Kanji is not the one desired, conversion key (48-6) has been 
pressed again to change to the next candidate Kanji. When the desired Kanji is displayed, the 
user presses execute key (48-5) to determine input of the Kanji. In the example of the screen 
shown in Figure 6(e), Japanese character sequence "Su Zu" is converted to the Kanji "Suzu". 

[0063] 

In step S99, a judgment is made as to whether delete key (48-7) has been pressed. If yes, 
process flow goes to step SI 00. If not, process flow goes to step SI 01. In step SI 00, a judgment 
is made as to whether there is more than one character in frame (106). If yes, in step SI 02 one 
character on the right end is deleted, and process flow returns to step S82 shown in Figure 12. If 
not, process flow returns directly to step S82. 

[0064] 

In step S101, a judgment is made as to whether the down key of the up/down left/right 
keys (48-2) has been pressed. If yes, process flow goes to step SI 03. If not, process flow returns 
to step S82 in Figure 12. In step SI 03, in the screen shown in Figure 6(f), "Set" (lower section: 
set instruction display) has been selected, with frame (106) and process flow goes to step SI 04. 

[0065] 

In step SI 04, a judgment is made as to whether the up key of the up/down left/right keys 
(48-2) has been pressed. If yes, process flow goes to step SI 05, removing the selection of "Set" 
on the screen shown in Figure 6(f), and process flow returns to step S82 shown in Figure 12. 
When the up key has not been pressed, process flow goes to step SI 06. 

[0066] 

That is, after the end of input of the keyword to be registered, "Set" has been selected. If 
input of the keyword is to be continued, it is possible to return by pressing the up key. 

[0067] 

When the keyword displayed in the input region frame in the middle section has been 
registered after the selection of "Set" in step SI 04, a judgment is made in step SI 06 as to 
whether select key (48-4) has been pressed. If select key (48-4) has been pressed, process flow 
goes to step SI 07. If not, process flow returns to step SI 04. In step SI 07, the input keyword is 
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added to the keyword list, process flow goes to step SI 08, and in step SI 08 the number of 
keywords is incremented by +1, and the processing comes to an end. 

[0068] 

In this treatment, in said Figure 1 1(b), registration of a long keyword "Saburo 
Nagashima" is shown as an example. The data of the number (122) of keywords is increased 
from 4 to 5. 

[0069] 

After the end of keyword input, flow returns to the processing again, and the condition 
setting screen shown in Figure 6(c) returns. When the conditions for all of the programs desired 
to be timer recorded are completed the execute key (48-5) has been pressed, CPU (41) switches 
switch swl to side (a) shown in Figure 3 using video output switching controller (49). 

[0070] 

In the aforementioned operation, the processing for setting the condition comes to an end. 
In the following, an explanation will be given regarding retrieval of programs based on said input 
conditions. 

[0071] 

The user presses retrieval key (48-8) on remote control (48) to retrieve programs based 
on the input condition. Figure 14 is a flow chart illustrating the process flow of program retrieval. 
This processing can be roughly divided into two portions. First, as will be explained below, an 
examination is made to determine whether the keyword selected from the keyword list is present 
in program content (33) (see Figure 4). 

[0072] 

First, in step S 121, variable i that represents the number of keywords retrieved is 
initialized to "1". In step S122, a judgment is made as to whether the number of keywords is 
larger than variable i. If yes (if retrieval of all of the keywords is not finished), process flow goes 
to step S123. If no (if retrieval of all of the keywords is finished), process flow goes to step S124. 

[0073] 

In step SI 23, the ith keyword is read, and process flow goes to step SI 25. In step SI 25, a 
judgment is made as to whether the selection bit is present (whether it is " 1 ") in the read keyword. 
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If yes, process flow goes to step SI 26. If not, in step SI 27 i is increased by +1, and process flow 
returns to step SI 22. 

[0074] 

In step SI 26, the initial program content (33) is read, and process flow goes to step SI 28. 
In step SI 28 it is determined whether or not the read keyword is contained in said program 
content (33). If not, process flow goes to step SI 30. If yes, in step SI 29 the number of keywords 
contained is added to degree of matching (71) (see Figure 4) of the program with the condition, 
and process flow goes to step S 1 30. 

[0075] 

In step SI 30, a judgment is made as to whether retrieval of all of the programs has been 
done. If not, in step S131 the next program content (33) is read, and process flow returns to step 
SI 28. If all of the programs have been subjected to retrieval, in step SI 32 variable i is 
incremented by +1, and process flow returns to step S122. 

[0076] 

In this way, all of program contents (33) are subjected to retrieval treatment for keywords 
with the selection bit present. 

[0077] 

As will be explained below, the program having a genre in agreement with the selected 
genre is retrieved in step SI 24 and the subsequent processing. In step SI 24, first the genre 
portion for the initial program is read. Then, in step SI 33, a comparison is made with the genre 
list (Figure 9), and it is determined whether the selection bit is present in the genre list for that 
genre. If not, process flow goes to step S135. If yes, in step S134, 1 is added to degree of 
matching (71) of the program with the condition, and process flow goes to step S135. 

[0078] 

In step SI 35, a judgment is made as to whether retrieval of all of the programs has been 
done. If not, in step SI 36, the genre portion of the next program is read, and process flow returns 
to step SI 33. If yes, the processing comes to an end. 
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[0079] 

By means of this retrieval treatment, programs with a higher degree of matching (71) 
with the condition of the program desired to be timer recorded by the user have a larger value 
entered as the degree of matching (71) with the condition. 

[0080] 

CPU (41) then forms a sorting list, as shown in Figure 15, to display the post-sorting 
screen of programs in decreasing order of degree of matching (71). Figure 15(a) shows the 
structure of the sorting list before sorting, with channel numbers and program information 
numbers arranged alternately, and the program is identified by means of these two pieces of 
information. 

[0081] 

As shown in Figure 15(b), in the sorting list the programs are arranged side-by-side in 
decreasing order from left to right. Also, an end mark is placed at the end. That is, the sorting 
processing is simply performed by retrieving all of the program data shown in Figure 4, finding 
the programs in decreasing order of the degree of matching (71) with the condition, and writing 
them in the sorting list. In the example shown in Figure 15, the degree of matching (71) with the 
condition for the program with a program information number of 7 on channel 4 is the highest, 
followed by the degree of matching (71) of program information number 6 of channel 2, and 
then of program information number 5 of channel 3. 

[0082] 

After said sorting list is formed, CPU (41) switches switch swl to side (b) shown in 
Figure 3 via video output switching controller (49), and reads the programs sequentially from the 
one displayed at the head of the sorting list from RAM (42). This program data is converted to 
bit map data, and is stored again in RAM (42). The data developed by RAM (42) is then read at a 
prescribed timing under the control of CPU (41), and is sent to NTSC signal generator (45). 
NTSC signal generator (45) converts the input data to an NTSC signal for output. This signal is 
output for display on the TV via switch swl (Figure 1). 

[0083] 

In this way, as shown in Figure 16, program list (150) is displayed as the retrieved 
television column data after sorting. The user selects with remote control (48) the desired 
program for timer recording from said program list (150) to perform timer recording. Selection 
of the program is performed by moving frame (151). The movement is performed by 
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manipulating the up/down left/right keys (48-2) of remote control (48). In the example shown in 
Figure 16, news (152) of channel 2 has been selected. As frame (151) is moved to the desired 
program for timer recording, and select key (48-4) is operated, the program is set as the objective 
program for timer recording. The program selected as the objective is indicated by means of 
timer recording mark (154) at its upper-right side, as shown for the drama [sic; news] on channel 
3. After all of the programs to be timer recorded are selected, timer recording key (48-1) has 
been pressed to complete the timer recording setting operation. 

[0084] 

When all of the timer recording objectives have been selected, it is possible to timer 
record all of the programs under certain prescribed conditions. When all are to be selected, since 
each individual program has been selected and movements are performed repeatedly, the 
operation becomes complicated. Consequently, one may simply press timer recording key (48-1) 
to select all of them automatically while none has been selected. In this case, CPU (41) reads the 
program data as the timer recording objective from RAM (42). That is, as shown in Figure 4, the 
broadcast channel, broadcasting start time and broadcast duration of the program are contained in 
the program data stored in RAM (42). CPU (41) outputs the data pertaining to the broadcasting 
start time and broadcast duration to timer recording controller (54). Timer recording controller 
(54) stores the input data. 

[0085] 

Then, after said timer recording setting, when the time measured by timer circuit (47) 
reaches the pre-stored program start time, recording/reproduction circuit (44) is controlled to 
start the timer recording operation for the channel corresponding to the stored data. For 
recording/reproduction circuit (44), the output of BS tuner (16) or of the VHF tuner, not shown 
in the figure, is taken as input, and at the timer recording [start] time, BS tuner (16) or VHF tuner 
is turned ON, and its video signal is recorded on a magnetic tape, not shown in the figure. Then, 
at a prescribed time corresponding to the broadcast duration of the program after the start of 
timer recording, timer recording controller (54) controls recording/reproduction circuit (44) to 
stop the timer recording operation. 

[0086] 

When playback is directed, the video signal reproduced and output from 
recording/reproduction circuit (44) is output for display on TV (7) via switch swl. 
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[0087] 

In this way, in the timer recording system of this application example, the broadcast 
programs and the television column data generated in workstation (2) are broadcast from 
broadcasting center (3), and the broadcast programs and television column data are received by 
BS tuner (40). The television column data received by BS tuner (40) is stored in RAM (42), and 
the television column data stored in RAM (42) is displayed on TV (7). Then, based on the 
retrieval condition input from remote control (48), CPU (41) performs retrieval processing for 
the television column data stored in RAM (42). Then, the retrieved television column data after 
sorting is generated, the retrieved television column data is stored in RAM (42), and the retrieved 
television column data stored in RAM (42) is displayed on TV (7). Consequently, it is possible to 
retrieve the broadcast program information corresponding to the retrieval condition indicated by 
remote control (48) in a simple and reliable way. 

[0088] 

In the aforementioned application example, the recording means is 
recording/reproduction circuit (44) that records information on a magnetic tape in VCR (6). 
However, the present invention is not limited to this scheme. It may also be adopted for the timer 
recording operation of an optical disk device that records screens on an magneto-optical disks, a 
recorder that records music or another audio signal, as well as other devices (DAT, optical disks, 
etc.) that record digital signals (such as news and other digital information from a 
communication satellite), etc. 

[0089] 

Also, in the aforementioned application example, broadcasting center (3) that performs 
BS broadcasting is used as the broadcasting means. However, the present invention is not limited 
to this scheme. The same effect can also be realized in a system using a broadcasting center that 
performs cable broadcasting using fiber optic cables, etc. 

[0090] 

Effects of the invention 

As explained above, for the program information retrieval system of the present invention, 
the broadcast program information stored in a storage means is retrieved according to the 
retrieval condition. Consequently, by simply inputting the prescribed retrieval condition, it is 
possible to perform timer recording of the desired broadcast programs easily and with a high 
reliability. 
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Brief description of the figures 

Figure 1 is a diagram illustrating the constitution of an application example of the timer 
recording system for performing timer recording of broadcast programs. 

Figure 2 is a format diagram illustrating the constitution of the format of the television 
column data generated by the workstation in Figure 1. 

Figure 3 is a block diagram illustrating the constitution of the VCR in Figure 1. 

Figure 4 is a format diagram illustrating the constitution of the format of the television 
column data stored in RAM in Figure 3. 

Figure 5 is a diagram illustrating an example of display of the television column data 
stored in RAM on the TV receiver in Figure 3. 

Figure 6 is a diagram illustrating an example of display of the condition selection screen 
displayed on the TV receiver upon a command from the remote control in Figure 3. 

Figure 7 is a flow chart illustrating the flow of the retrieval condition selection processing 
with the timer recording system shown in Figure 1. 

Figure 8 is a flow chart illustrating the flow of the genre select treatment in Figure 7. 

Figure 9 is a format diagram illustrating the constitution of the format of the genre list 
generated in the genre selection processing shown in Figure 8. 

Figure 10 is a flow chart illustrating the flow of the keyword selection processing shown 
in Figure 7. 

Figure 1 1 is a format diagram illustrating the constitution of the format of the keyword 
list generated in the keyword selection processing shown in Figure 10. 

Figure 12 is the first flow chart illustrating the flow of the keyword input processing 
shown in Figure 11. 

Figure 13 is the second flow chart illustrating the flow of the keyword input processing 
shown in Figure 11. 

Figure 14 is a flow chart illustrating the flow of the retrieval processing with the timer 
recording system shown in Figure 1. 

Figure 15 is a format diagram illustrating the constitution of the sorting list generated in 
the retrieval processing shown in Figure 14. 

Figure 16 is a diagram illustrating an example of display on the TV receiver of the 
retrieved television column data in the retrieval processing shown in Figure 14. 

Explanation of symbols 

1 Mainframe computer 

2 Workstation 

3 Broadcasting center 
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Satellite 
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Outdoor device 
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VCR 


7 


TV 


40 


BS tuner 


41 


CPU 


42 


RAM 


43 


ROM 


44 


Recording/reproduction circuit 


45 


NTSC signal generator 


46 


Decoder 


47 


Timer circuit 


48 


Remote control 


48-1 


Timer recording key 


48-2 


Up/down left/right keys 


48-3 


Program list key 


48-4 


select key 


48-5 


Execute key 


48-6 


Conversion key 


48-7 


Delete key 


48-8 


Retrieval key 


48-9 


Condition setting key 


49 


Video output switching controller 


50 


Remote control receiver 


51 


Command decoder 


52 


Power supply ON/OFF controller 


53 


Power supply 


54 


Timer recording controller 


55 


BS tuner controller 


swl 


Switch 



25 



CLO 




Key: 1 Mainframe computer 

2 Workstation 

3 Broadcasting center 

4 Satellite 

5 Outdoor device 
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Key: 21 Channel header 

22 Channel 1 Channel 2 Channel 3 Channel N 

23 Channel number (N) 

24 Offset to channel 1 Offset to channel N 

25 Program header 

26 Program information 3-1 Program information 3-M 

27 Program number (M) 

28 Offset to program (3-1) Offset to program (3-M) 

29 Start time 

30 Broadcast duration 

3 1 Program name 

32 Genre name 

33 Program content 
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Figure 3 



Key: a Video output 

b VHF signal 

44 Recording/reproduction circuit 

45 NTSC signal generator 

46 Decoder 

47 Timer circuit 

48 Remote control 
48-1 Timer recording key 
48-2 Up/down left/right keys 
48-3 Program list key 

48-4 Select key 

48-5 Execute key 

48-6 Conversion key 

48-7 Delete key 

48-8 Retrieval key 

48-9 Condition setting key 

49 Video output switching controller 

50 Remote control receiver 

5 1 Command decoder 

52 Power supply ON/OFF controller 
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53 Power supply 

54 Timer recording controller 

55 BS tuner controller 
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Key: 21 


Channel header 


22 


Channel 1 Channel 2 Channel 3 Channel N 


23 


Channel number (N) 


24 


Offset to channel 1 Offset to channel N 


25 


Program header 


26 


Program information 3-1 Program information 3-M 


27 


Program number (M) 


28 


Offset to program (3-1) Offset to program (3-M) 


29 


Start time 


30 


Broadcast duration 


31 


Program name 


32 


Genre name 


33 


Program content 
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Degree of matching with condition 
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Figure 5 



Key: a Channel 

b Time 

82 Drama 

83 Weather forecast 

84 Cooking 

85 News 

86 News 
Election 
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(a) 


Condition selection screen 


(b) 


Genre selection screen 


(c) 


Keyword selection screen 


(f) 


Keyword input screen 


a 


Condition setting 
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Keyword input 


c 


Suzu 
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Set 
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Genre selection 
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Drama 
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Soccer 




Other sports 




Music 
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Keyword selection 




[Tairo Miyazawa] 




Select 




Hiroshi Misora 




Jiro Morishige 




Saburo Nagashima 
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Suzu 
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Suzuki 


101 


Genre 
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Keyword 
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105 Keyword input 
107 Cursor 




Figure 7 



Key: SI 


Condition selection screen is displayed 


Genre has been selected 


S2 


Is down key of the up/down left/right keys pressed? 


S3 


Select keyword 


S4 


Is up key of the up/down left/right keys pressed? 


S5 


Select genre 


S6 


Is execute key on the remote control pressed? 


S7 


Is select key on the remote control pressed? 


S8 


Is genre selected? 


S9 


Genre select treatment 


S10 


Keyword select treatment 
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Key: S21 



S22 
S23 
S24 
S25 
S26 
S27 
S28 
S29 



Genre selection screen is displayed 
Top genre has been selected 
(Menu in Figure 6) 

Is down key of the up/down left/right keys pressed? 
Is the bottom genre on the current screen selected? 
Select the bottom genre 

Is there any genre below the current selected genre? 
Scroll up by one row 

Is up key of the up/down left/right keys pressed? 
Is the top genre on the current screen selected? 
Select the top genre 
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530 Is there any genre above the current selected genre? 

53 1 Scroll down by one row 

532 Is select key on the remote control pressed? 

533 Bit of the genre in the genre list is set at 1 
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Key: 1 1 1 News 

1 12 Weather forecast 

113 Drama 

114 Baseball 

1 1 5 Soccer 
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Figure 10 



Key: S51 



S52 
S53 
S54 
S55 
S56 



Keyword selection screen is displayed 

Top keyword has been selected 

(Kiichi Miyazawa in Figure 6) 

Is down key of the up/down left/right keys pressed? 

Is the bottom keyword on the current screen selected? 

Select the bottom keyword 

Is there any keyword below the current selected keyword? 
Scroll up by one row 
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557 Is up key of the up/down left/right keys pressed? 

558 Is the top keyword on the current screen selected? 

559 Is there any keyword above the current selected keyword? 

560 Scroll down by one row 

561 Select the next top keyword 

562 Is select key on the remote control pressed? 

563 Is right key among the input keys of the remote control pressed? 

564 Keyword input treatment 

565 Selection bit of the keyword in the keyword list is set at 1 
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Key: (a) Before registration of key word 
(b) After registration of keyword 
a First keyword 

Second keyword 

Third keyword 

Fourth keyword 

255 th keyword 
b First keyword 

Second keyword 



Third keyword 
Fourth keyword 
Fifth keyword 
255 th keyword 

122 Keyword number 

123 Selection bit 
121-1 Tairo Miy azawa 
121-2 Election 

121-3 Hiroko Misora 
121-4 Jiro Morishige 
121-1 Tairo Miy azawa 
121-2 Election 
121-3 Hiroko Misora 
121-4 Jiro Morishige 
121-5 Saburo Nagashima 
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. Yes 


} Yes 
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Key: S81 Display keyword input screen 

582 Is right key pressed? 

583 Is there a character at the cursor position? 

584 "A" is displayed at the cursor position 

585 Change display to the next character 

586 Is left key pressed? 

587 Is there a character at the cursor position? 

588 "A M is displayed at the cursor position 



589 Change display to the preceding character 

590 Is select key pressed? 

591 Cursor is extended to input the next character 

592 Is conversion key pressed? 

593 The characters at the cursor portion are converted to Kanj 

594 Is conversion key pressed? 

595 Is execute key pressed? 

596 The characters at the cursor portion are determined 

597 The next candidate Kanji is displayed 

598 Is execute key pressed? 
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Is delete key pressed? 

Is there more than one character in the frame? 
Is down key pressed? 

Return the cursor after one character is deleted 

Select "Set" 

Is up key pressed? 

Remove "Set" from selection 

Is select key pressed? 

Add to keyword list 

Add 1 to keyword number 
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Key: S121 Variable i is initialized to 1 

5 1 22 Number of keywords > i? 

5 1 23 Read ith keyword 

SI 24 The genre portion of the initial program is read 

5 1 25 Is the selection bit present for the keyword? 

5 126 Read the content of the initial program 

5127 Addltoi 

5 128 Is the keyword contained in the program content portion? 

SI 29 Add the number of keywords contained to the degree of matching of the program 
with the condition 

5 1 30 Have all of the programs been checked? 

5 1 3 1 Go to the next program 

5132 Addltoi 
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SI 33 Compare with the sorting list, and does it match the condition? 

SI 34 Add 1 to the degree of matching of the program with the condition 

5 1 35 Have all of the programs been retrieved? 

5 1 36 Go to the next program 
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Key: (a) Before sorting 

(b) After sorting 

a Channel No. Program information No. Channel No. Program information No. 

b End mark 




Key: a Channel 4 

Time: 19:00-20:00 



News 



Channel 2 

Time: 18:00-19:00 

News 

Channel 3 [R] 
Time: 17:00-18:00 
News 
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